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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
light-emitting device which has high safety and whose 
visibility can be improved, and to provide an indication 
device and a light-transmitting device where used optical 
fiber and fiber light source can be minimized. 
SOLUTION: Two semiconductor lasers 3 and 4 which are 
in chip forms, whose light-emitting wavelengths mutually 
differ and which have the light- emitting wavelengths in 
the visible light region are mounted on the flat sides of a 
heat sink 2, so that the emitting directions of the laser 
beams become parallel. When the current of not less 
than threshold current is injected to the semiconductor 
lasers 3 and 4, laser beams 12 and 13 are emitted from 
the end faces of a front side, they are led to a lens 
system (formed of a beam shifter and a condensing lens) 
installed outside, respective optical axes are matched 
and bundled and it is emitted to the outside of a 
semiconductor light- emitting device as one laser beam 
where colors are mixed. The semiconductor light- 
emitting device is connected to an optical fiber and plural laser beams whose wavelengths differ 
are transmitted with a single optical fiber. 
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Partial Translation of Japanese Patent Laying-Open No. 2000-174398 
[Claim 4] 

The semiconductor light emitting device according to claim 1, 
wherein said plurality of semiconductor lasers are three semiconductor 
lasers, and color of light comprised of three laser beams obtained from said 
three semiconductor lasers and having coincident optical axes combined by 
said optical axis combining means is controlled by relatively controlling 
emission intensity of said three semiconductor lasers. 
[Claim 7] 

The semiconductor light emitting device according to claim 1, 
wherein at least one semiconductor laser of said plurality of semiconductor 
lasers is a semiconductor laser for emitting light of bluish green, green or 
yellowish green. 
[Fig. 9] 
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0. 52 I no.4»P**7* KM1 0 6©/t> K*ir v ^iO 
'h*l»o SttM10 4li«*H (A 1 G a) 0. 52 1 n 
0. 4^PS^e)^S#-S^#p«^ (SQW) ft*U 
^© ( A 1 G a ) o.SlIno.4lP*®*dafliL»6n 

[0 0 3 2] pi (Al x Gai- X ) o.52lno.48 p ^ 
7^KM10 6©±8L pSGao. » I no. 48P*MM 

1 O 7;fcJ;tfpSGaAs***-7M 1 O BI4— 35|r|C 
g^Xh7^7ff^flt5o C©Xh-7-f^gP©^ 
fil©«f.e-icttnSGaAs»S(fJs*M 1 O 9 3bi«*t€>n 

Xh^^OpiGaAs^^i 1 0 8i»J:t>* 
niGaAsl^fi 1 O 0±tc«p«mffil 1 O 

pIGaAs*ty7| 1 0 8 % 
*hLTKft&nTlr*6c pflWSl 1 OtLTJi. M 
iliT i/Pt /Aulfitfffll\6h5o 
[0 0 3 3] nlGaAsSgl O l©»ffl*c«nffllK 
IS 1 1 COnlGaAsIfil 0 1 t.*—^y9 
^^$9 Y hXm-thtiXUZo C©n««ffil 1 It. 
L-TIis PRIiAuGe/NiltS^InlMue 

[0 0 3 4] d©#«ftl,— tfLD 1(4, pjlXBll 
0>:n(PjmSl 1 1 h©MtwW3S£»rt- chic J: DISK? 
-T^ch^T-^?»J:^tc^oTl^o ^Lts c©#^ 
f*b-1fLD l&mm* SI6 0 0 n 

(fiS^{46 5 Onm) ©U— ift^— AL} £H*t>ai 

[0 0 3 5] i^c, I24fr-. #»#U-1f3$fc«*i» 
(*l/-if4©-03i:LT. I I~VI^fb^^($$: 
ffl I *fc*ef63tt©i|U»(* U -if L D 2 £*W- 0 

[0 O 3 6] 04^-fJ:^(C, C©#a|(*U— IfLD 
2(c4o^T{i, n^GaAsSS2 0 1±C, H^*B& 
LfcA-y7 7l n^GaAs/^y77E n 

SZnSe^y77ii>J:?>'nSZnSSe^y77l 
*«l^ttatfe*>©) S-frLT, niZnMgSSe? 
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7 7KI2 0 2, nSZnSSe*«SJ12 0 3, fStt 
12 0 4, pBZnSSe**i8«2 0 5, pfiZnM 
gSSe^7-vh"I2 0 6, piZnSSe^t77l 
2 0 7. pSZnSe/ZnTeMQWI2 0 8, 
tfp^Z nTe^>^ \-m2 0 9 #K3ftfgJi£nT t \ 
So n^GaAs®tg2 0.1 *CttnSST*6*i: .LTWA 
liS Itf F-r*tu 3 5 OAinT-fe^o 

nSZnMgSSe^?')/ Kfl-2 0 2 l>* n S Z n S 
Se^SI2 0 3tc<inSTtt«5k LTWAJiC ltf 
K-T-StiTlriSo *fc. piZnSSe^ai2 0 
5, pSZnS e/ZnTeMQWI2 0 8*>£tfpSS 
ZnTea>^^H20 OPipS^ftiiLtWi 

0$®-ffl^lf« i:> nIZnMgSSe^7-yKl 
2 0 2(iljunK n3SZnSSeJt*am2 0 3*j.J;W 
p!ZnSSe^iSI2 0 5tt*h*n4 5nm, p 
IZnMgSSe^7«y KH2 0 6<il/uiu pMZn 
SSe^rt-i/7'12 0 7(i 1 0 0 nnu pSZnSe/ 
ZnTeMQWJI2 0 8{i3nnn pSZnTe^>^ 
^h/I2 09{i70 nmt-S^o rStt/I 2 0 4»i«jL»i 
ZnCdSeHft5#-i?#p (SQW) tgiiSH 
U *0ZnCdSeJl(DJP£ti«;Lfcf3. 5 nm> ^ 
CD I imTtnommiZ n#6 5%. Cd^3 5%rfe 
*K *0)fiHFS»ttn^GaAs*|62 0 l©fiHF®Bc 
i»J*S : F*t<«c^tv»So nSZnSSejt 
a|ifiI2 0 3iJj;t>'p^ZnSS e3t^ift€2 0 5 CD V 

So 

[0 0 3 7] piZnSSe^rt77 , I2 0 7(7)±gf, 
pSZnSe/ZnTeMQW«2 0 84$J:VpHZn 
Te=i>#* hS2 0 9li-^fttci£tfS;<)^>f ^ 
ttS*T*-*e d(OXh-7--f 7 i ffla>fi«(5!IA«2~l 0/< 

12 03 i»oj:d«ciaaB2 1 o^aa«t6*iT*>Dx c 
ma^t nxM*m»wmm& nx t > s 0 ^h^r 

?^R0pS?ZnTer2>^^ hS2 0 9 &\fctfie«Jl 2 
1 0±(-<ipfimf§2 1 1£\ piZnTe3>^h 
S2 0 9>*-^ vl^yQO Y LT&tt&ftT^So 
P«Kfil2 1 1 ktTii, WA«, »£#10nmCDP 
dj^. ff$#l 0 OnmrJDP tjR4>J:VJP*i>«3 0 On 

moAum&mfcmmzntzP d/p t/Ausi^/a 

t^n^o -73s nSGaAsSS20 lCDHBSCfin 
IBimg2 1 2#;*-^ -y ?Z3>9? h LTiS(t6nTV> 
S« £<Dn»*ffi2 1 2 tLTttfl*«I niEtf/B^ 
£ftSo 

[0 0 3 8] C0Z nS e^«(*U-1fLD 2(D#m 
8ft(iffl*IJ6 0 0*£iirCA!K BMffifr£>&3&igS 

[0 0 3 9) ccD*«f*U— tfLD2fi, p«Kffi2 1 
ltn««ffi2 1 2t<Z)IH«r*atS:a!E1-ci:{cJ:DB» 



S e*#i»«:u— If LD 2 SUBIft-rsc k^.*oT;fSR 
5 0 0 nn\m 5 1 5 nm) fl)U-1ft-AL 

[0 0 4 0] mz y #a3.f$ly— if 3 
3 

[0 0 4 1] mSM^-r^otC C©#*f*U-VLD 
3iCt5^T«4, 0!!;Lli (0 0 0 1) mfitZHDV"? 7 <{ T 
St53 0 l±(C(KafiRaCJt5GaN^^-y7TJ13 0 2 
$tf*LT> T> K-^GaNJi3 0 3**flMB£ti'Tl 1 
So if 7r>f r»tg3 0 i©»*jiw*ii3 s OxMire 
&So r> K— ^GaNJB3 0 3±icx Y^ i 
S i JH3 0 4«^fitl^o ^ It, 7> |~ 
^GaNJ13 0 3±U. CCDSiOj i3 0 4^gT 
X^kltlr*** E LOG (Epitaxial Liters lOvei-fi 
rowth) &{z± bfcl5fa*\Z9*i/*)ifii&$ftrcL7> 
K— :/GaN»3 0 5'tff*Ji*ftTH3c» z<DT> I— 
"/GaNJi 3 0 5±t:niGaN3>^^ K/I3 0 6, 
niA lGaN^7'V KB 3 0 7, nSG aN^Sfl 
3 0 8, ®f±S3 0 9, pIAlGaN^rfy7l3 1 
0. pSGaN**ftB3 1 K pSAlGaN^-v 
Kg 3 1 2i5.WpSGaN^>^ h«3 1 3^ 
«l^nt^S 0 nSGaN3>^^H306, nS 
AlGaN^7.y KB 3 0 7*sJ:t5niSGaN-«aMSJB 
3 0 8 KlinBTWfti: LTfllxJi'S i # K-7^nt 
I* So pSAlGaN^rfy :7'J§ 3 10, p^GaN^t 
SiftS 3 11, pSAlGaN^7-yK«3 12^ 
pIGaN3>^^H31 3 iZ&vmWMfak. I Xtn 
x. (S M s # K - y £ ft X l *Z> U - +f Btii 4 JfM to§ 
BCDIP30)— WSlWf**:* niGaNJ>^^ h@3 
0 Btt4//nn niAlGaN^7-; Kfl3 0 
nu nSGaN7t«ijS13 0 8ttl0 0nnu piAl 
GaN^rt^i3 1 0(i2 0 nm, pSGaNMfi 
■ 3 I Hil 0 0 nm. pSAlGaN^7-yK13 1 
2(i lxaiu pSGaN3>^ 9 KB3 1 3(45 0 nm 
T'&So St*B3 0 9ti. CTx.ti"IP$tf3. SnmCDI 
n 0. IS^ao, 85 N ^^®^^ S 10.5 nmCD I no, 02^ 
ao. §«NJit^6«cS4«« : F#RBIJi*W^So , S 
fc. nSA 1 GaN^.y KJ13 0 7#J:VpS!A 1 G 
aN77y K@ 3 1 2 CD I I I ^tc^cd^^A 1 ^ 1 
4%. Ga^86%Tfe5 0 plAlGaN^-y7l 
3 1 0CDI I I»l7c#©iBJ5BiAli«2 0%, Ga#8 
0%T*»So 

[0 0 4 2] nSGaN3>^^ h®3 0 6CD±gT>, n 
IA1 GaN^7y K@3 0 7, niGaN^i3 
0 8. rSt4S3 0 9. pSA 1 GaN^rt y yB3 1 
0. pSGaN7t2gifte3 1 lM^'plA lGaN^ 
KB 3 1 2iZ)T«Ji3r€a)/1fJBtt**'*-5. i S 
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pgSA 1 GaN^77 h'«3 1 2cr>±.&&&t/pm 
GaNny^hJf 3 1 3li'J^WJttS. ^cr> 

SAlGaN?7-yKB31 2±£«0i;llf S i0 2 I 

1 4 fcii 'J -x s^W0±0«*tcHlP 3 1 4 aftfOT 6*1 
T*39. i<0MP3 14a$-51tTpfflm3 1 5*<p 
!GaN3y^?M31 

aN3>-^ hS3 0 6±tCnffl!)SS3 
?a:x??hLTi£«-kilT^&. dc0n{|ijflffi3 1 6 
t LTtiMttifT i /A 1 JMfcWflv^it*. 
[004 33 d^i|*I/-fLD3li, P1H3 1 

5 n(BJ«@3 i etwrnizmffiZtfctztlzx *)®M 

ffcU-lfLD 3 J: 9. i«4 0 0nm 

m iMl&4 1 0 nm) cOU-lfb'-ALa £BX9ffi-f 

[0 044] 06 fi, tmibls- AffWmmffi* 

V'-if 4 1 L-C¥»f*cW— ffLD2$-S?ffltfc^-. ¥ 
^#:l^-if 3*^{±l^— Tt'-A 1 2 t LX?&mm< 

6 00nm^- fb'-AL, #ffiat$;fc. % 

— <?4 T b'-A l 3 1 LX. mM&tf 5 0 

0nraf(7)l/-ft'-iL ! #£tJlt£:ft.&. Cl^i: 

^^ffmasE, . e 2 zzfi-etiffim-thzttzi. 

0. *»«cwif3 s 4 *>6*ix^iia5{ Offish l--- 
-Tb'-Al 2, 1 3coaj2> (5&ft3fflg) Srffi«t::|£5&f 

if b*-A 1 3 1 if b'-A 1 4 1 cOffl2mg£ffiRK 

[0045] _B£oJ: a (C«J«$;hJfcBIM!]K£fliV\ 

tf L D 1 &«ffl-T ■& i: t fc fc , *mfal< — 9*4 fc LTgS 
fe$B5fc«0 3 N*ttl'-1f LD 2 SrSSfflU ^it^^agt* 
L D 2 £«S»r*-*»£-. ¥WflsW-1fL 

Di*^jROffi$tLi»i/— ifb-AL! {mum%6 

70nm, g^fe) fc, ¥#fls^~ f LD 2*>6BX0aj§ 
fxSU— ifb*-AL 2 (0lJi.{^*5 1 5nnu Hfe) 

o«o^7x«i i*aBSLTjWK=aj«s*i.4. *<7> 

l^X^ (0^-f) *il*r4£i:fcj: 
Ifb'-AL, co^feTttP— fh'-ALi 



wmz&mtiz. 

[0046] LW ! ->T> 3M£ffcU~ 9*3. 4hLT* 
it-? ix^^l^-if L Dl, LD 2 
SBSWcisifVttt,. ffittBIBSOor^lKEWBE! , E 2 
SrSfJfflTL, U— "fb'-ALj fcU— ft-AL, fc?)ffl 
H»*£fflBfc:RJ&*-4 £ t tcj; 9 . 07 tcjjWfeg0 
C:fc«-&jfcll6 7 0 n m £ £R £ . 

1 ±tf>ffitO-fe«0W— if b'-A£JR 0 ffi-Ti fc3&*-C# 
•1.. 

[0047] 4fc. H2tciK^-***U-ir3i:LT* 

fi«36w*HWici^— if ld i zmmr&t t ttc ^ 

if 4 t tr«fe*V»U«fe«3lS<0iNf*U-1f L 
D3 5-SfflLT, •e*t6<0^«cP— IfLD 1, LD 3 

zmmtzwrS. ^^^-ifLDiA^jRoaj^ns 
u<-ifb*-AL, fc, rLD3*»65xoai$ 

l^-if b'-A L 3 («£tf**4 20nm.ti 
7*1 0co^-^^«l 1 *jliaL-C*H»t=ffi»S*i6. * 

-Ifb-ALj fb'-AL 3 OW^fepfe 

mmwimztuttzixz. 

[0048] U^t, ^m»U— T3. 4 t LT-t 
ft-m^fcU'-lf L Dl, L D 3 LJt^ftSft 

^ffllLT. U—ifb— AL, tU-ifb*-AL 3 to 

«««« * ffiKfcSBt-r * ztiz*^x.m7 (c^^-fe 

JK0^i3(t.S^ft6 7 0 nm fc*H&$-4jftR 
^TISI12 2±coffiSco-fet01x- -t'b'-ASrKOfcti-f-i t 

[0049] ±fc» I2^tmi/- T3i:LTSi 
fe^3fc<0*S*^-if L D 2 2rS5ffl-ri> 1 1 fc (C . ¥S 
!f4 i: LT«6^^L«eifi3fc«0#S»*l'-^L 
D3Sr«fflt-C, *tlt><?)¥m#]'-'rLD2. LD 3 

ifb-AL 3 bizmnzmz^mziismzti. m 

dt^i-^rmtcOTtW* 5 — gc^ix, ^ia6ix&. ^ 
l/-fh'-AL 2 cOjftfijKfcU— tft'-A 
L 3 <0*H6fi*i:*«afiSfl4. iSfeSfUtU—if b- 

[0 0 50] Lfc**oT. *««c^-if3. 4tLT-€- 
ilfl\f^«!W-ifL D2, LD 3 Lfcifmift» 
T^Sfcrfe^Tti. ffiSUSgSco^gC^EmjliE, , E 2 
5r*iJSPLT. U—1fb*-AL 2 kl/-ft-AL, t<7) 
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ts i£JI4 2 0nin («*e) j«B 
■£ffi»2 3±(Dt£&(D&tD\s-V B K-U*W.)&*Ct. 

[005 i] Lu±siPflL^.j:o(c, -(DmKDmmnm 
3, 4A»e>**i* f *iK»Jta*nsu— ift:— a i 2x i 

3 #5l »«C¥ffic & £ J: o (c fc- h -> > ? 2 ±(C3£^T 

-a 1 2. 1 3©*n^i0^«issi^c-a^-B-5U' 
noi/-if t-z* 12, i 3©*n*n©^«i*a«i- 

a^ii-^Ch^T^^c Z(Dtz&>, U— if b-A 12$ 
U-ifb-ALi h U U— 'ftr-A 1 4^u-ift:- 
AL2 h*t£>h, **i6©b— If tT— ALi > L2 ©ffl 

e> m d tu * n a i/ — ~tf tr- a ©skis* 

-1f*>f>^i:LT(SW-rs«&K:ii, ftt4iBi£«* 
<f-£U-iftf>f >^^ci:'^ss 0 g=fc x 

5o it cos 

-if 3, 4£Do%Ol^n6*-SO^«*l'—1fA s ttB 
U i/-ifh:-A3b«ttl«*nft<&o&i:LT*. flfc* 
<d4m? ft b -if e © u -if tr- a 4 ffl ix x mm (D u - 

p [o 0 5 2 j c.a)mmm2 0nmmiz±z>¥ 

»*«^«B^onTKlW-rs^ i8(l 3©«W!0)JB 
2 0H8Sff£!Klc J: S*aS*^^Bsci5^i»*63t^(0 

ft^fCJit^T**, 's-y* — 3 l±(C*Rtt^(Db-h 
3 2tftt(t6tu Z0)t-Y> >? 3 20)¥-mt£ 

mmiz, y 7&x%K:&fk&m<^zmu % 3 

f*l'-if3 3, 3 4, 3 5#. Zi\t><DV— *f 

C®J»^ if 3 3, 3 4. 3 5 

lit©p««B 4±MLT, "t^^^pif 

>f KT v^T*V^> h£ftTtn«o Erf3 3a. 3 4 



a. 3 5 aJi^-ft^ncitt^O^aS^U— if 3 3, 3 
4, 3 5(DXh7>f7§^ ^ y *-_3 1(CJi 

4*0>J-K3 6. 3 7. 3 8, 3 0 sMftttfctvcCr i 
£o ^LT, *^f*b-if 3 30p(ajmfSfc | J-K3 6 
0— «j|fcii*"7>f 4 Oicj: \)i&i,=r4 y*7$iu ^ 
f*U — if 3 4CDpOS®§h , J-K3 7 CD-*g>:# 
-4 KCi!)*^^ >^£ti, *i»fl:u— if 3 5 > U 
-K3 8<D-iJ!fctf'7>r-**-4 2*cJ:!)*>7 ? -f 

3 2*^bT*#W»U-if3 3, 3 4, 3 5 <7) nfajmf§ 

4, 3 5jfc£tfb— h v>7 3 2(7>±ft{i^'y ^ — 3 1 
±izm D Wit 6 ftfc** y >r 4 3 x ~ > — )V ^litl^, 
^t^7"43 (D±ffiiC{*/g 4 3a ^ggft 6 #U C0I4 
2 atc*--7X«4 3Mi*5)ii*nTl^n 
[0 0 5 3] B8iJj:V0O{Ci5i,»T, 'J-K36, 3 
9&abT*2g<*b-if 3 3(Cb»CiB«8KU±a)«e 
#2tA^n^t> ^(D^D> h(fflCD5gffl/)»e>b— ift:— 
A4 5#Hi»$fU U-K3 7. 3 9*iiUT*«f*b 
-if 3 4^Lgl^m^±0)S7^7±A*tiSi:. ^ 
CD^n> HfflCD5gffl^6b— ift:— A 4 B*«fBS**ft. 
U-K3 8. 3 9£j®i;T*^f*b-if 3 5{CL#^ffi 

frfii/- f b:-A4 7#£BW^n^o cn^(7)b-ift 

-A 4 5, 4 6, 4 7li, n»tcK:tt6>n&. 

b-/, > ^ 57 — *j J:^** U>X^6^?»b> X^icag 

#tl^o LT, I0l/>^^Ut, b— ifb— 

4 5, 4 6. 4 7 0^n^'ii(D^mt^^iZ-^nx 

l*CDb— if t:— a> LTfli!W*n5o 
[0 0 5 4] H10I1 Cl^JB2cDll«HB»izJ:S#* 
»U-1fCDB»ia§8*^t-e C310(-^t"^otc. 
(*b-if 3 3«qJ«BEE«»V! KiJ:^Tffitt**u * 
»<*U-tf3 4ttiO*«EWBV2 (cJ:oTtt»*tu 
*^f*b-if 3 5ttqT£«E*»V.i *cJ:oT(K»*n 
So *«(*b-if 3 3, 3 4. 3 5*±*tiea>a«tCfC 
Wili. *»(*U-1f3 3i:L 
T*«*l/-ifLD l^fflt. *^f*U-if 3 4>iL 
Ti£a3ftb-ifLD2&&/BU ^*«b-1f 3 S h L 
T*«|*b-ifLD3%K«Lfcfl|^ b-iftT-i.4 

5 >L-T«53feififii) J 6 0 0 nm§OI/- if b— ALj # 
ffiW^fU U— V b-Z*4 6 > LT^;JS^5 0 0 n 
m%$(D V — ift - — J* L 5 ^tiiW^tl, U— iftT— A4 7 
h LT«*{ft*A I 4 0 0 nm^CDU— if b-AL] #ffl 
Sif^ti^o Rj£SEE«igVi , V'2 , V.i 4 
**i«i*J»-J-*cfck:j: D, b — if tr— 4 5. 4 

6. 4 7<DMJ3%&mz&'£'tZ>Zt&T'*. Steffi 

[0 0 5 5] c©J:^jc»j«*nfeE»@fi8«ffli». ¥ 
agftb-if3 3. 3 4. 3 5 tlt^Wa|(tl/- 
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-fLDl. LD2, LD3*|HtW4*&. 

g670nm, ^fe) . ¥*tie]s~- fLD 2frt>WL*) & 
Ztl&U— !fb*-AL 2 (0iJi.{f&*5 15nm.it 
ft) *JJ:tf4H»ftU-irLD3*»^]R'3aj$*t*U'— 9* 
b'-AL 3 (0HiK»ft4 2 0 nm. WSgfe) 2l> 

[0056] LfctfoT, ±.m<D± o iZffi&Ztlti^m 

V 2 . V 3 £1M»U U-ifb'-AL, . L 2 . L 3 CO 
ffiSfiftKfcfflBCR^f* CltCJ: 0, G37 K^jcTfeK 
EI£fett&*R. *G. jfiB<0 3jS*IS/Uf3ft»<^H 

coo57] j2t±KfflLfej: on, z<om2<vmmm 

tCkfLtf, «3t»*3&«Sv^fcS4r4iN»*u— 9*3 3. 
34, 3 5 Sr. -efti^^flcu— 9*3 3 . 3 4. 3 5 
frfcJROajSi'U.l'— iff— A4 5. 4 6. 4 7WS.U 
tcJierwSriidfciv t-h>->-^3 2±{c#^.tv 

UTT. U-fh-A4 5, 4 6. 4 7 O^fl-WtO* 

■0*4 z t k: j: o . g i ^yiisi 

ffigOfiOU— - •fb'-AfcJXOitt 

lit. i<0*S»flc5fiaagBK:fflV^*i.4i|i 
**l<'-1fLD2<Oft?ff*tt(?)2|i|W(cU'— 9"'LD 1 . L 

izmWrf h Z b lz X K) . - 0>¥3Sflsf8ttgg*»<?>]iX 0 ffl 
$ix& U-*b-Afcfc2sBI'CSSI3tf4 £ t^T'^ . 

i 9-«[Sj±£-£ S Z b & . 
[0 0 58] ££>C. iO»2<0HMs»»fcJ:**aM|t 

fiEmSSV, . V 2 . v 3 *W»r4CfcfcJ:0. DV 
D . c Dfc it>'M Dov^-ftLcoll^^^tilESat "Ttlfc: 

[ o o 5 9 ] mz. z cDftw<vm 3 nmtmmz z 

#ft*63lfiKiI £ ffl V tf:3ft22£ yXf A (coir BPDT*- 

4 . la 1 1 (j. ^ cogpncom 3 ^ttmuc J: aftfin* 



mMBB< l zin j r&¥m&i>—f3 tc^«c^-if ld i 

fcSHW* tit KiamWfcU— f4 TL D 

2Sr^fflL3t^*^^SSr«^-&. &i>. l^Xifc 

[ 0 0 6 0 ] ffl 1 1 fcTjc^J: 3tC. ZCOM3 commM 

fts^—rb'-A^antfiw;. muzxv*?? u>n? 

^^-/K^y^f-^^^'Jl'-h. PMMA) *^^r 
-53t7T^vN'5 l^-JSWS'&Sitr^&kfcfcK:. * 

£nz^Z*u79&frt?ffif$.i5lxfi:TJU X5 2*% 
•g-^itTV^. ddT'. tV^X52»±. i^WItW— 9* 
LD 2<7)^5fc^ ( 5 0 0 nm#) izftlfe-t &>^SY* 
•V-yr^fc-Oflrtt ZnCdSe-^Ga I nN 

cOffiTJtirV^ ^.5 2 fc:+^^ 'J T&±^-rS Z b 

x'%z>%a&izm%.2ti&. 

[0061 ] ±&<7)£o<,Zffi&2titzXfxMi'Z. : TMZ 
5. 6. 7£ffltJ9ijecO«S*¥W*P-irLDl. L 

D2imn„ ztuz**). wmiemwfr^ u 

— Tb'-AL, . L 2 <0SV^<03ttt*<— SLfcl/r ifb' 
-^L l2 i)mOiii^iXh. ZCOl — - Tb'-ALi 2 tt3K7 
r-f^'5 lo»^3fut-JSfc:A«tt. 3t7HA5 1 

iift&^ajSt^tLJtL'— fb'-ALu fiT-'^M X 5 2 teBB 
*f?^„ Ji^LJti^tC fA^^5 2li5 0 0nm 
^^^cox^/Pdf-^^JS-r K^f-v vTi: 

h^mmfr t>ffirfizixT^z>ti#>. u—ifb'-AL 12 i*i 

iOl— ifb*-AL 2 tfr'UXS 2lzWfr?hZbl l Zji 

U T fc: J: ^TfA-f ^.5 2 <oa*f*aWWkU . 1^— If b* 
-AL u ft(?)l/- ifb'-ALi *<@ttf§il. fAMX5 
2 \zm* tlX V t « eStf>H«fiH8#* n/5A|5 
3fc LTB^SiiS. 

[0062] ^<7)fc#. fb'-AL 12 (*lKI/- !fb' 
-AL 2 ^^E-ti-r^— fb'-AL, ^<0^-tCt±, 

C*JV^T. k-if b--AL 2 ^**a^7Afa5 3<7)S^ 
[0063] ±^c7)^#^^at^7 r 4* Afc Srffl 

v^v-^f-A«i. r-i JtmmK&zitmmi- &z t 

^>aiSt§tL.SU-ifb'-AL 12 e0o^. L'-ifb'-AL 
i (Ifcft) 2r>-^/PtL. 1^— fb*-AL 2 (lift) 

h 7>f V t 4* yb Z 1 *tf0*7 r 4* A££ fc 



r M 2 ft 4 0 - IN 3 S : ( F 2 A 4 0 - I ; 4 • 



u-tf tf-AMHSM"* c >(r J: 0 , 7r^/^ 

[0 0 6 4] #*»«%SfllCj3ft^^«y#l/- 
1f3, 4> LT; ±Jt©*«*l/-1fLD 1. LB2K 
*MC4u #£f*U-1fLD3£^acfcfc^T-fc 

TlhC2 5meV (S»C43W"*k , n;:*BS (k> * 

So «c43. 2 5meV(i ^icli^t 3 nmHK. 
*^M*C4JHT 1 0 nniC^t2>, 

[0 0 6 5] ±&<D£nttyt?r<1/'t&m*Tzyi 
GmSsXTbtZti^T* *«tt«**B0¥«»b--1f 
3. 4kLTt:«)J:-5«c#«l*l/— !fft««+*Wi, 

fcPMMAa»6fc*#:7y-f J*&m^ttm&OGSM9* 
<D&ftlK#tt&3t-*-a ® 1 2 1 C*rf J; die, PMMAfr 

3, 4£, $56 5 Onm . ^5 7 0nm (ft 

feK #75 2 5 nm £ fcfj&4 8 0 nm (it 

s c ctic^ts ^^T^^^tcisttsfejasiasfes* 

H£\ 51 He 3 0 nmW±S^SJ;oi:t§C>(aa 

S.> &4b\ co^es^^^^CD^ft^-SStu 

t<bv!n&T'%>Z>o £tz. ±$L0mfcm yXrAjU — if 
*>f > 9 £LX ffl^S Cht> nJffiT*& So 
[ 0 0 6 6] feLL C0^(7)HJ56ff^Col xT^f*^ 

S 4) ©T-ii;& < , c ©«W0fiWttiBffll-*^ < £®£> 

[0 0 6 7] fflAtf, ±i2£0)SliSS^teU*5l^T^^# 

[0 0 6 8] mf*^tcii. ±j$0D» l ©iiff^i^tt 
SEI4{Z^-r^ftU-1fLD2t--bHiT. n^ZnS 
S e^%12 0 3 4?J:^pSZnSS e^z»»JB2 0 
5©ret>!)K:T> K-T'ZnSS e 
J;i»o H5tc^i-#?S(*t/-if LD3tC43t> 

Ts nSGaN3t*«IB3 0 BAJiVplSGaN^a 
JI3 1 l©ftt>DKT> K-rGaN*«ijSJBft«HT 
*><U>o »fLD 1, LD2 X LD30 



[0069] m^if±^CDm 1 CDSIffi^(-.t5l 

T(i. *«f*U— F3* 44p1t^K7-y7tTr>>h 

P+M K57 : 0>T-V0> |v tx*.J:t»,: Z(D£Z(T)}£ia 
f*L/-if3, 4CDffi»IHKkLTaiai 3lC5?+*©4 

[0070] psiii±ai©m i onm:mzti' v . 

T(i. ijUgfrb-lf 3. 4©*ti*ncD>C 1^^7603 
a. 4 a*#*(tl/— lf0HliitiJfeK:jft»S.t-5iCtT: 
t*S#. il4(^«^:, *«*U-1f3, 4(?)^ 
ti&tHDX h^-f 7*66 3 a. 4 a5lc ilzaWft S(i±B 
tClfWFWwJf^-TS ctotc LTfcJlU., Z(DtB. 2o 
0>l/-1f hT-A 1 2, 1 3<DHMd«i#h* . 

«\ * 1 <DHkff^tii)tt S * + 7' l o 43 J: t>'^7 -7 x 
I KDftfcDk:* *IOT7^6 1 aL&mmzm-fibtLtz 

X 6 2 > fc*5*f**#fBB fc* S d > 6*WC» 
So CCD^«f*«5t^B^J:nti. W7^6 la> 
b>X6 2 hCi'j U— if t-z, 12, 1 -3©.j!EW*2 

^|T25ST " 

[ 0 6 7 1 ] $fc, py^.tf±M(D* 1 43 J: IMS 2 t7)^te 
ffJffiiC43C»Tii, ^rir^7 4 10, 4 3 CDJHHtC U > X* 
SlSS^TC^S^ ^rt'VT'lO, 4 3a)rt«HClx>X3R 

[0 0 7 2] WJL«Jat©JB3fflWIHK!B(C43t» 
T(i. TA'j ^ 5 2 i: LTffi*6Dij««|ffi3&s*SiZ,t ti 

X5 2 ^LTlPlWfS^^ffl^SClil^qJ^T^S., CCD 
h^. u-lf tr-ALi2^^M.x5 2lc,qa$hTSi:. 
^•P^/,|5 3£Dftt)DK:i/— Iflf— /^L j (7)0^^ 

[0073] ^fc. PUx.{i±at0S i 3 

K:43t»Ttt; #*#«JttSB*. »^*B. 7 7^;- 

iifi : sa±jg(-iifflr s s c t&$> h asa-eiM* 

^ S i^SCD $> S ^t^ffl <D4^aif* U — If S h- 
[0 0 7 4] 

»l**«SBB43J:i«Bg%«EB(cJ:4ili, «***A«2t^ 

i-n& ») x u-if*©aj«*ia*«sifi*ciaaf3|Effc4a 

u -V s & ib k o a ^ 4t s tg&£> b —if Tt^Tt n ^ s t » - 
laa-a^ u s *«-a*e h ^ w l t i * s c h j z * 

0, Ki^±tt^ s i«<, .KSBttflD«*»oa-J-ci:is 



(til) 100-1 74398 (P2000-1 7JL8 



[007 5] ifc. iO«*(cJ:4*fiaaaWcJ:ft. 

sit a*?* . ga«7)/j«. smart: £0* i fc *<t 
**. 

[011 ioJKBo* 1 OStlimicJ: 

t 0 2 ] z <rmw<?>& i c7)^sfije«(c i. i^mtmnsa 

[03] Z<mW<r>m 1 coSISSje/Slt; J: 6¥£#fBt§£ 
Stefflv**, 1 1 i -v^b^^*^fflv^#fe5Bt 

[04 ] Z<n$m<m 1 co^SfiJ^ffiifcJ: 

jtfcfflv^ 1 1 -v i mt^wm<k*^tzm&3L 
[ n 5 ] ; cossets? i commmmiz <t & ¥ig#5S^ 

[H6 3 ZWmoRi 1 <05OeBJBWC J: 
■*KIH-4fc«><0lHBIlI»-C**. 
[07 3 iOffeWfeii^NclBaSl^BlOaiSft 

[01] 




§ u—f b'-Atfofe«a^^^-r^i6<ofeS0-e* s . 

[08 3 i«>f^<0*2OSf^J!lfcJ:ftif^J»a6 
[09 3 i<OSHB<0»2(^ai^»K:J:ft#«f*«3lfiR 
[0103 - <nwmm 2 cO^Sfi^tc i £ ¥zg#:?&ft 
[0113 i<05^O»3^a»Bmfc:J:i4^l»*»3e 

0-C&&. 

[0123 PMMA*»<5>«r43e7r-f^tC4$ft4Sa» 
[ 0 1 3 3 £ <&fflr>t& 1 <0HSfi^©<0^|t«c«3^IS 

[0143- i nrnmBMiz x h tmvmft 
[0153- vm&m i osuubswc ± s 

gE^ffi<o0iJ£*-rWrffl0T*S) & . 
C4W)|JiB83 

3, 4. 33, 34, 35, LD1, LD2, LD3- 
• •¥3Wlsl'— tT. 3a . 4a. 33a. 34a. 35 
a - ■ ■ Xb?4y\ 12. 13.45.46. 47. 
Li , Li , Ls t Ln, L " ■ ■ • V— iPh*— A 

[023 




[063 



[08 3 



(12) 



[H3] 
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[04] 

208(p) plZnSe/ZnTeMQWl 



209(p) PlZnTea * h« 




211 offl*S 
10 »»» 

207(p) P S!ZnSSe*y y^S 

206 (p) (> !HZ nMiSSe^7 :> Hi 
205(p) p3!iZnSSe*ll*»li 

^ 204 JSttS 

202(n) n9ZnMgSSe»7 V F» 
201(n) nSGaAsil 



212 nffl»« 



[07] 



[09] 



BB 2 • » a - 1 H J 3 i I F 2 • « * • ■ N 3 J • ; i 



(14) 



[E5] 



313(p) 

315 p«I«I 



314 




312(p) of! A I CaN ^ 7 *-/ HI 
311(p) P^G aNJt*»« 
-310 (p) pBAiGiNtty^i 
■309 sis» 

30 8 (n) naacaNjtaiaa 

07(n) n^AlGaN* 7 •;/ K* 

316 nmxm 



Z ;g Z r^^v Z 



77 — 305 7>H-^GaNB 
"303 7>K-:7GaNJI 
"302 GaN/tv77 



-301 ^7 7-f7ifi 



304 




[012] 
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